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e>fts„ ^ne>©4>T, 3,5-^-tert-y^;v-4- tFo^^y^ 

3.5-^-tert- "f+fr-i- t FBt^^H 

R l -P(=0)(0R 2 )(0R 3 ) (2 2) 



(-^ (22) 4\ R l «l^$:i ~5 o©JKfc**£, £fc«7.kl£*£ 
ft li a a y y I S fc li 7 ;i< ^ -> ;H $ B 7 5 / g£-£rtr^il?& 1 ~ 

5 o ©#*&**£&£ u E , .R 8 tt j en j en»i:c**, Kfti-so © 

:n&©4>Tt, T8E-tt* (2 3) T?^$n^ 'J Vft***««t5 

R l -CH 2 -P(=O)(0R 2 )(0R 3 ) (2 3) 

( _^ (2 3) R l fi^^^C 1~4 9©#Hb7k*a£, *fctt*»2£* 
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TiBiS: (2 4) - (2 9) T^sns y wt&4fe, fcitfcne)©') Wb 
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(29) 



OC 2 H a 



2PBPADE 



(±ffi-i»A oo) r 1 > RMi^n^nsfescc**, J&*fti~3 

±IB-ftsS (30) O + Tfc, TE-i£^ (3 1) ■CJfcSftSfb*** 
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(±E-ft* (3D r 3 , R 4 »-tn-?naatfc**, ^^tsc 1 ~ 5 

0 ©Ki-fb**^ *»&Sfctt7*3*3'/uS**trJft*ftl~5 0©^ 

7x:i;i^*7?-;v^©7?#3i*^%^T^Ti^o) 
iffi-ft* (3 1) ©R\ R 4 i: LTttflABN 7** 

7-7^;^, ■Jnshfc7i-^t7fA'if<fo5iffi«, -ch 2 
cfi B 0HT?*5k**fcir#aMf e>tt*. 

fcj&fl©^© 1 ; yik&yot tT.fi, 3.5-^-tert-7*f-;U-4- t F 
n*j"<>s?/I/*^*>»5?-f V7ntf;v, 3.5-i?-tert-7f-;v-4- 
t K d * > s; A'* X* - n - ^ 3,5-^-tert-:/^ 
-4- fc F n4ri/^^S?;W*X*y^S?* ^ * 7* S'A', S.S-^-tert-T* 

dft&CD + T!, 3.5-$?-tert-7f-;i'-4- t Ko%5"<>J?^*7*y 
? r ->^> 3.5-> ? -tert-7^;V'-4- t + 

#<lb6*K *X7 -f >«ft^64«#J:oiltfnsji>ft< «i i«© 
*x7-f>*ft*«tB, ^n-^ftTiB^ (32) ~ (37) tisns 
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(38) 



(39) 



(40) 
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MS^m ft »J»f * « 6 ft S o 

/w O * r ©t/uftCStLT 0.0001-0.1 *fr%t>W 

H<, 0.005-0.05 e> LV> 0 V 

0, 0.1 ^fro/oltMZxmtiatztT&iztf*) xxf;H^ii: 

v yft^*ft«ffl*r, 7^$ -*Ait&yd*3itczi!km!&ftttzm 

KiS^feft^itl-S&MfcSAS, n/^V Mfc£tift+#&Mg£?£ttft 

tin & Mft-r s ^ mmz° & % „ 

'Jx7f;H^iItS^tt«« LT ^gfeM^^ft 
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fa-&5S (4 4) tiJHSMi^?.I^2n5'>fe< ^%>-®$rffiVN 



(-tt* (4 4) >K R'B*! #*8l~5 0©#fc*#£, 7jc^g 
ffcfci: ad? 7^3* fc 7 g£-£tr 1 

~5 OOKt-fb****^. R 2 &* #*«1~5 0©iMb**aS, 
*»2£*fc »7/w n 1 ~5 OOJKft**^*:**; 

**fcli*^#-/l/**tfi^*ftl~5 0©^<ffc;?ki|g£3E-ro 1 tt 1 U 
±©M&, o tt 0 Sfctt 1 U±0ftft*«U 1+m tt n tt 1 tt± 

©fcftfcSff. ^^7j<^*tt->*o^^>'^^©J3i3«^^^^te^ J ?'7 

±m-^ (4 4) ©R'fcLTB, 0!A.B\ 7x-;v, l-t7f/K 
2-t7fiV, 9-7>X'J^ 4-l?7i-^ 2 -If 7x-/Utt£tf 




R 1 ~(CH 2 )„-P— 0- AI 3+ (R 3 0") m 
OR 2 / 



0 




(44) 
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mf e>n§o.±fB-iss: (4 4) or 2 *: uttt«A«, 

x^;vg, T'atr/ua, V7"ni?;v3g, ii-y^g, sec-^fJV 

I?nft7 xz;vs^»t7f;H> -ch 2 CH 2 OH-e^$n?.a^if* s 
Ptf?>n3o ±ia©R s o-t tTtt#ij^«, im.%m<\*y, 7^37- 

'J Wt-S-^cDT^S Ai£i: LIS, (l-t7f^) 

i©7;v^-^Ai, (2-t7f;v) ^^v^x^^x^kdt;^ 

>l©7;v?-^AS> (9-7y7'j;H ^*X/t>Sxf ;K57 
;V5--7Al, 4-fc KQ + ->'^^;l'*^*yix^/K?)7;H x7A 

I, 2 ^;i/^y^;v*7s*y^xf ^©7;v5 -7At, 
^y^;l/*7*>i7ix;P07;Ki7Ai, 4-75y^^*7 
*>i^f;i'07;v5 x Aig, 4-* h^r>"<y^;b*^* > y^x^;v 

07^5x?Al, 7 1 x 7 * Vlif 7 ;V 5 X ^ *5f 

^©r^s x»7 A^^e^^sns^^c < fc&-«^P>&3#'; x* 
x^ii^ii^x^^o v yM©7;Mx7Aic, f«7iv^7A 

*mm<DM&Mm*M!£t Stiffen } ) Wk£t>©7;u5 x^a&£:», 

tib— $3$ (45) ^mztizit&qafrbMtRznz'jtiiK tb-mfr*> 
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HO=^jK(CH 2 ) n -P— O' j AI 3+ (R 4 0-) m (45) 



2 OR 3 



R 



(4 5) «k n l > R l \t*n^w&iL\z*m. ifti~3o© 

zkS, l£lg&l~5 OO^bTkigg. 7jc^Stfctt7;ua ^->;u^^fctt 
mtt 0 Ztzte 1 &_L©M$t£3!U 1+m « 3 -e^So n 1 U±<Dm$k*m 

iKEion^ TfB-M (4 6) -e^sn^fk^r^^^^^sns 




AI 3+ (R 4 0') m 



(46) 



(-$£ (4 6) 4\ R 3 ». ^fl&l~5 0(D$iik7k%M, M 
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±E— IK* (4 6) <DR 3 t lX&mZ\i, **, 
^nlfM, -fV^D^S, n-^f^S, sec-Wl, ter 
t -7*.;i/&, £0|4>lBjfttfi£ % 7 x-.)V$, *7?)Vg, mm*ntz7 

±m<DR A o-£ LTttfliAtf, 7Y.mtm4*y, 7*3?-M*:'» x 

yfb64fe©7;i'3 -7 A^i: Ittt, 3.5-^-tert 

3,5-> ? -tert-y^^-4- t Fo>j"^i?^*x*y|^ 7 
/Kr^Al, 3.6-5>-tert-7**>l'-4- k pn + i/^yj;^*^*^ 

e/^y^;i/*^*>'®7 iz/i/©7/v5-^Al, 3.5-$?-tert-7*f- 
/V-4-t.FD*^^yi?^*7*yi07/M x7 A&ft if^^f e>H 
5o :ne.(D + T, 3,5-^-tert-7~^;i/-4-t: Ka + ->-?y -7;i/*7 
*>^x^;i/©7;i/$ -7 Aig, 3,5-^-tert-7*^-;W-4- 1 Fa** 

; EXk^tiSfetty;p-7x7A'ft;^t) : S:MIK^^^^ LT£S1\ MSS 

m®. \z t> anfe * V x x t n> ^ # u x 7s r /vimi## h n 4 . 
;vS-a-g*^4'0 7;v^ x7 Ai; lx<Dmtam.&'Jrmz-i)-t-ftiiMm%i%: 
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X % t h © tK U iJ )V # > /$ # © £ ft j$ 3. - ? P © * *ft C ft L X 

o.oooi~o.i tfro/otm* L<\ 0.005-0.05 ; e;v%-efei)wJ:^s e>t 

jfSLK V yft-^ftOT^^ - •> 0.0001 
«&K:fem;ta**#f&»2ftfcV^£#fc»>, 0.1 t;v%Si^Ti8Pt 
Sfcft&ftStfl! x*^;i'©jt&££tt^$*$Kt;£5£tt©{£T, 

#588 © >; y^lOT/^ x* AlOtflfl «fc jtfe££tt©{g~r\ 

tSfCiO^'JiXf^?^^, #h/Wf&© + «JM»x> 

*3&«©#y x^x/ufi^ftMSEfc, ^^'Ji^T/H^ttlSiffl^t 
fi£Lfc#'Jx* U>r 1/7^ U- r (PET) ©iHSJigtt^^y - 
(TS) tfTEtfc^ (1) *mtztZ£&®%L\\ 
(1) TS<0. 30 

fctffU TS»S*5itt^ ([IV] i ) #»0. 6 5 d 1 /gCPET 
1 g§#7^^fCAtll 3 Ott 1 ■2WHW*£fe*Lfcft, 
*#H*TT3 0 0t;CT2ll*W#ifcttttCji»U-fett©H*»* (CI 

v] f ) ^ e>, ^uritisnsiit^io 

5@W±l*DigLfcl*C 1 OOTor r i^CIf ^ItAltf 

TS = 0. 245 {[IV] f - 1 - 47 - [IV] i } 
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4» it v ^ $ w s. ft 4 * & *° 1 ) x r ;v a* # e. n a . 

TS«, 0. 2 5WTT$>5C: Off* L<, 0. 2 0«T"C*5 

^SO^'Jx^fMMIIt 8^7^-? (AT.) #T 

(2) ftufe-rrt^ifsbv^ 

(2) AP (min) < 2T (min) 

fe/ft, AP»jff£*©jtt**fflV>T 2 7 5°C. O. lTorr®ilff 

4©C*-r*«HHI (m i n) fejRU T»=R{b7 y LX 

ttO. 0 5m o 1 96i:&5<J:-5CS£fllLfc*£-©AP'e*S. 

9%&±.0)=Mlt7>3- : £>*ti5.Rlt&o 09* B\ ALDRICH M<D Antimony 
(III) oxide, #fc£9 9. 9 9 9%£MfflT£o 

1) (BHETKIIi) t ls7 9 *mt*<D 21%* )V&(D3L1- U>?V 
=i-;U£$fflU xx^^ft*j6«9 5%©£* (2-tKo + ->if» 
7U7? U-h (BHET) RiftM^-ojB^ft m~F> BHETl 

2) mmmtiaXU) ±E©BHETfi£fcCffi£*©Jtt«*8sJDU 2 

2 7 5 Loo* 'J ^.^-©S-a-^©SJ5S^©jBEi?ft^« CT 

tfT0. lTorrttS. 

3) (tl^IS) 2 7 5T3, 0. 1 To r r -Cfifc^EJfc&frV^ 

W- h©@*^^ (IV) #0. 6 5 d 1 /gCSlSf 

4) M*o:eR:»Lfc«*WMHIftAP (min) £TSo 
rh^ii, A>y*;£©£js<gfi£Mv^fT9o 

1) (BHETSUtie) C*lt5BHET«*«©Mtt, &2n©# 
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- £©/n> f 1 ^^- h ? U-^Cfrik^ 0. 2 5MP a © 

flQEETK. 2 4 BlCClJk^l^C^Looxxf/HtllS^fT^ - i: 

' Sft^ 7 * - 9 A P £ JblB«H 1*1 i: T 6 ^ C * 0 , MMI #J£ < , 
0 I') x- Z t )l< % Witt ZfcmtfM APttl. 5T 

<, 1. OTKTtfe^r fctf^CifS UVn 0 

Sttote^MlfcTJtt*©*!*^ frs. Htlio^fflfttt, xU7?;vM© 

&8Hfc££&^7*-? (TOS) **Tia»* (3) *MtztZt:tiW£ 

LV»„ 

(3) TO S < 0. 1 0 

JnlB^, TOS WliMfc I V#l&0. 6 5 d 1/gQPET U 
y^i%S»#U 2 ^ &T0»*fc LX 1 3 0°CT: 1 

2WI^j|Lfc:iO0. 3 g 4 # 7 *tt*Mf K Att7 OtTfl 2 ^pF^ 
Xfflttfcbfctl, ***>"Cftj*Lfc£»TT2 3 or, 15#IBin*& 

TOS-0. 2 4 5 {[IV] f 1 - 1 " 47 - CIV] i - 1 - 47 } 

civ] i civ] f i tt-tft-frninjiMtiMirfcipJfcKiMi© i 

V (d l/g) &}gTo 

5/V *y**fc*Lfcffl5rFTito*T*#Sfc lth\ 
y/^AnfeSif*#7 7^ifj:a5ct8L, s^tfe?g^T-eJa^ 
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h ;v © ? a © » cftjifc # y x ^ t )v t>m h n & . 

TOSB, i»)!JtL<ttO. 0 9£IT, S e>C#S L < ft 0. 0 8& 

»JP*«"*tt^9^-^ (HS) «<Teft* (4) Wct^fcWit 

(4) HS< 0. 1 0 

(HSttfcttSaLTft&ftSHtffiilStffcO. 65dl/g (ftlfttir : 
[IV] i ) ©PETOf ^^W« ! U2 0^^ i £lT©»* 
i: IT 1 3 OTCTl 2 Lfcfc, *© 1 g 1 OOmli: 

#Ctf-;*-CAft, *BJ*R: IT 1 3 OtCiPlfc, HDEEtfc*#TC6 

■*Mat#p'tfcftc!)H*** (Civ] f 2) jjc^ciotursns 

HS = 0. 245 {[ I V] f 2 - 1 - 47 - [IV] i - 147 }) 

* * 6 # V x 7 r £ # 5 r £ ifi "C f § . 

HSIiO. 0 9^TTfe5:i:^^IL<, 0. 0 8 5UT"C*>* 

#f&9§©#»; i^fM^Mili, ©8ii#i££:ffl V^TJI-n- LfcPETO 
*7-f^nt^^-i' (Ab) #Tffi»£ (5) fcUfc-fSfctfiff 

(5) A b < 4. 0 

,5d l/g©4?Uf U'/fl/7?l'-h (PET) \s9>*vf*RW 
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LTO. 0 5mo 1 %ttt^ t lfcK(?Sl:fMt5HSIb7>f t yli, 
«9 9%MiOHfft77f t y^f fflt5„ 0H*tf. ALDRICH §J© 
Antimony (III) oxide, Mg9 9. 9 9 9%?:ifflt5 0 

t<»2. SJAfCfc*. 
*H$C:teV^, TS, TOS, HS&ai}rr5fc«>Ctefflf*PET 

±111) ~3) cDig^ifet, ©feftc 

JIMfci: LTtt, «*H\ £S«&3mnu ii£&2mm©~> 'J V^-M© 
~3) Clf4ftftft, *»tt«36»&©ft»CJ:oTff»anfc*Jf»-R: 
»M*fcEJ6**-&#y v-ftJRDfflTRC, £J&£©i£ffiP 
+*Cfit#Lfcl*** ^ttC* v r LT#S#*fc£#WR'Cfc*. -©£ 

Sfc*IS«©#9x;*^***jMIE«, ±8BLte«* (1) ~ (5) 0>r> 
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•5&*Q0M^£tefflT3 fc*k£5£ttC«ttfc#y x^r/^5|P,n5^ 

£7^* y±s&JMt tfcfc^fctt, mmthteft&zn* o £ 

^flliC^T, M£fcfe&i: LT7/I/A V&JI> 7/^'J±IS^«ftf 
c*©{fc;a**Ss;!iD-r<5»£, ^©fffliM (^%) », <';i7f* 

ftflP/S-r*^*'; KO'E^JftCJItUT, lxlO' 6 

±0. It^*it!b5: fc#tf*L<, i^SK«5xlO- 6 ~ 

o. o 5*;v.%T2bo, S6>c»*u<tti x i o~ 5 ~o. 0 

5IS^iife?>- i:*5nr|gTfeSo 7/w*U&K, 7;v# U ±JR&JR3fctfE 
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tffr* L^* 2 fe*M6**7>u* y&iL 7** <;±ft&ll 

fcLTtt. Li. Na. K. Rb, Cs, Be. Mg, C a. Sr. Ba 

t J t©fl:^*Offiffl* J «t Off* LV^ 7^* U^llftVN L*©fb£4Sl&ffi 
Mt5i^ 4$EL i , Na. K©ttJI#ff*L^. 7/U* V £JR*7/U 
* 'J±«&JB©fc£4&fc LIB, «*H\ :ne»^l0^i, 7"n 

tt„ *'Jf)HiltJ;otKn*i/A*#vlI, Sit®. UV 

%<b**, m^m, 

5* y/Wttlftfc if ©*»»»*> n'*->, xh#>>, n-ra 
sj?* J/, i so-^a^Jf->, n - 7 h * tert--7h*->ftif© 
7/ua + iM K, 7tf;V7t h *- h fcifi:©* U- Mb£ft, 

rne>©7;v* y&Ji, >;v* y±«&Ji£fctt*i'i5>©fc6*©-5t>, 

3-/Hjs©s;^-A : t,L<«7A' a.- *«$.©#»*« c b c < v> m 
l&l*«2feSfc©, **«T?*^#C*aL*:ltn««:&ra^XSJ:IBIIii: 

2 5>£, *tt*b»*©7/l'# ytt©3lV'>i©&/IJV>fc* 

B<frB»c#y x^7;i/#jn*^«l^©§JSJ6S*^lt^< fcs'iii: 
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z>\^\%7)vj] y ±m&m%tc&^nt><DAt&yd t LTff»&t©tt, 7)\> 

ft**, &€gS, £ft**»» &*K, Aft^&ltf 

J: LTiK'JiXr^Cjiflt 1 0 p pmfi^IX'ttt^^ 
»*'lv^«-C*6. * Off* t< ft 5 P pmfltib!), S6Cff*L 

j:ntf#e>na#y xxrA'tt, feUM^cifcsfifjett^jitffT?* 

AA- K iinA^K itnA^K 3/*;v FT-fef ;V7t h — F> 

c ct a * y x 7 t vm&te . mm t l x © # u x * r * 

£ £ tttt * A v^ 5 ^ Wfl- » «&*Q © IS * fll * TJ ft 9 3 i: # -e 
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Mbbfcft, «JETCfi»£*fT5fc£x*rMb8c, SfcB\ 7U7? 
T4;j:VN 0 Hffifii^fuwMftMofctfK *»t^*U7f**RI 

$ -a- fc t Jn ft £ ft -ft § * fc o , * fc*ft« * Eg? * y x x r >v + v -t c . 

£WTfroT<bfcV^ «|Hfii8£-£ftl> l«MT?fJoT1»A^t, *fc# 
£****3tl**S6*T?ff a z fc*«ffl**. ^Sfefi^^fcHfflfi^fi^i^ 

fV7?;H*feiHOX^f>ISSftlt^Cf l/Tl. 02-1. 5, 

t/Mff* u < & l . 0 3~i. 4t;i'©x5 L uy^ , j3-;i'i 5 t$nfc^ 

^gfcfefflV^xf-.l/i/^y a -;i/#MT £&#TT:\ KJSCJ^-C^ 
A L fc* £ tt 7 ;v a - ;i> 0- C Bf* t & #6 4 0 M 1 

SB©x^7 l MbRJtS©iBlttt2 4 0-2 7 0 °C , £P£L<&245~ 2 
6 51C, flE^BO. 2-3 k g/cm ! G, «P S L < ttO. 5~2kg/c 
m z GT££oft^&i©x;*xMb£J&©?&&«ji#2 5 0-2 9 0'C$? 
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* t < IJ2 5 5~2 7 5°C~e$>K), ffi*»ii^0~l. 5kg/cm 2 G, 
jff$L<B0-l. 3kg/cm ! Gt^, 3S»U±T?H16t 

1KB** 'J 7 A, B^m^ r 'J V &t£Z<D&mmt'hyi>*'PM.BtiaLXmMt. 

/U*SMf-/H t/UCJtfbT 1. 1-1. et^^lf^Klil. 2-1. 

x*r^£&KJ&tt. 1 ~2^®x*r/l'£&H/£il£E?!JCjiietfc 
T'^SfftKiCWfilStt 180-250 t,!fftl<S 200-240 °Ce 

ft»ia;i©i^r^Sf!ftK«©fflKr4a«2 3 o~2 7 or, ff* 

L< £2 4 0-2 6 5°C-e£><9, x r tLX, Zn, Cd, 
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Mg, Mn, Co, Ca. B a te if©Bi8fi$&> BiWtM* P b , Zn, S 
0 0-5 0 oeK©(£3fc»'frfttf s #e>H*o 

»6SJ6*#tt* fgimRII©fii8£©£Jfo?S&«2 5 0-2 9 0°C, » 
$Kli2 6 0~280t:tfeO, ffift«5 00~20Torr> IffSL 
<&200~30TorrT% ft|tftM©M&KJ&©flAtt 2 6 5-3 
OOt, ff£L<» 275-2 9 5ttfe9, ffii/ti 10-0. 1 To r 
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(1 9) &ttJ&Mm<Dfcl& 

«Lfe*'Jx7r/^«M^ISM- 1 5 OC (DM) SffiSIS 
C£9, *U >^-M2 9 0 TCCfcV^, 1 0°C©7jcT^riPLftg:# 3 F 

fi^s mwu&faz 2 o c) tfflv'"»rt»-r«. #e>n ft 2, 

3, 4, 5> 6, 7, 8, 9, 10, 1 1 mm©ff*©il& 3 cm x»5 c 

m^fflxu- ^^mmmzm^tzho^, 1 1 46g^5« 

5mm^*©Xlx- h x (««%) ajjgcftjB-r s. 

(2 0) 4»^J5icW©^ 

#yx^x/l'S:KS«*fflVNfc«»*'C«Sift.U, 4Mft»flFBr«M- 1 5 
0C (DM) MfiiJjScMCcfc 9itJig.g2 9 5t\ 2 0 tt7* U 

7*-A£«bfto d ©XU 7*-A£3-#7 , 7* hftMLB-0 1 
EE#Xu-J6)cS^^ffiVNt, Xa-JE2 0 k g/cm 2 T2 OtC^I 
rtT?r-ttS£#7*o-j5feJgU 2 0 0 0 c c© + £j£^ftGHa&ttPJJ&)Sff 

fto 

(2 1) +M»#©J«»ll»©»«ktt 
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0 : 2 OCMtfCfiG-U ffifig**/BV>fc«*«"C» 1 5 OtTMSJH 
U#«»fMf»M- 1 5 0 C (DM>itffiJS!t»fc:J: 9 5t, 

&MSS2 0tIT7V 7* - Afejft^tfc. r ©7 V 7 * -A^ffHa) 
©X@T!»S?'&3 U miga*bjl6»lfcPET>i?Vf? 7fc 8 
0:20©IiM^U PlfcC bT7V 7 * - Afe/jfc^bfco :®l 

tt*£-tf-5iiii*E-r. 

c) ftXM£fffl& 

b) T?ffp>nfc7v 7 * -A©@«g (iv) if a «c <t 

= {KjfH (6b) 0jfcJ&*5B»igLfcfc07V 7*-A© I V 
y 7 I V} xl 00 
(2 2) htt*0J*7EMl#0»*M* 

a) 5) ©Steffi ©ffrifc 

#'J.xxf*f» 7«rttM#*ffiV>fc<fejBi«lT?«jiL, 4 Ommtf© 
HUftHAiMCJ: &»M*2 9 5CT?*Bl"C, <£ OWtB bT, 

b) [s]i&p 0 q%mALfc;>- h ©#ttS^^ 
fiJB-S-XJBfr&ft&frifc 7tfrfB©®JKiS£ 7 0 : 3 0 ©fi 

y^y7i:7 0 : 3 0©Mtfe«£U B#CH*>- hSffffij*#b 
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c) tfM&ra 

= {fr|g (7 b) 0#lHjfcj£&5@iljgLfc£©$'- r® I V/ 

SMteft®** y i v> x i o o 

CJ y{fc£l><?>&$W 

±$©3; (2 5) T*Sn5'J7ft^il (NMPA) 
1. 0-Ethyl(l-naphtyl)methylphosphonate (NMPA) 

MSH&T, IV^Sh U x^;i/ 8.31g(50mmol) i: l-?oo^f>t 
7*l/> 8.83g(50maioOom-&tl : fe 2OOtX*H&)T?#*(C 2 H 8 Cl)0f&4# 
*t>s*-e»3 0»NUnJ»tfco aas-cftiPft, &fe©ifcl*i£ftT-&* 
NMPA ft 10. 38g(fifc* 7590#/c o 

•H-NMRCDCls. 6 ):1.151(6H. t), 3.64K2H. d), 3.948(4H, m). 
7. 381-7. 579C4H. m). 7. 749-7. 867 (2H, m). 8.088-8. 133(1H. m) 

gf ;i^£:^© 2fS c e;H:©xf- uy ^>J n-;vfttfc?i^, h'Ji 
f;V7§ > 4iMC*ltt 0.3mol»);i,±j&© NMPA <D 50g/l ®xf U 
y^'j 3-/MS**»JSS#C$*LT NMPA i: LT 0. 03mol%8s;ta L , 0. 25Mpa 
©ftllET 245*CCT7Xftm^C®* t^* 5 e>x7r;V<bSESft 130 »Hft 
V*x*f'/Mfc*# 95X©^X(2-fc Kn + »if*)> 1/7 ? U- h (BHET) 
fcjctf* 1 ) (JAT, BHETm^fltV^) ft'#fc„ 3. 0 BHET 

ffi£4&C#LT, 7/V5-^A7tf;V7tF^-h© 2. 5g/l ©x^U 
y ?V =i 'Ji^THC.t^Cf x 7 

i; LT 0.015iol*aP*.-C,a**B*T*flECt: 245^ * 10 Lfc„ 
ifc^T? 50 #M*gLt: 275tI*T#fi tooS^^©BE7Jft^^ CTlf 
T 0. lTorr i: LT$ 2751C, 0. lTorr tli*K*ftff o fc n #Vx 
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f V- h© lV^0.65dlg" 1 caiai"«^T?CStfcfi'&I^H 

(AP) %*lCSt. 

*fc, JtfB®fi8§&CT#e>nfc IV#0.65dlg _I ©# 1 Jxf-uy7 l U7^ 
l/rht*ttC*?tf y/ftLfc, ^©PET U^Vf-y 7£ffll^T#ffi 

±SB»M£TM*5>nfc PET \**Jy + v -7*m^X7 4 ;VA©1I, HUK 
^Uv h©fMu fc&lffcEUK'* HHCiS7< ^A©S!IR%?fo tc a 
7 A ©&££&, tlftiftfe* J: If »*tt4ff * I ft i*** 3 CS 

To 

*tttttt,tt«ffitt*«ib««iffi < ixnbtitz pet tt ts, 

(3ttH0 2) 

*M rfcHfll©^*^ BHETfi&4fc*ftfc. - © BHET «£-1feE# L 
7;U§ -7 A7tf;V7t r *- h © 2. 5g/l © X* V y ? V =» -A- 

ft^fjx^f^ + oiJiitdi^itT^^-nif tit 

O.OlBBolXfcM^^*^ AH*#i© 50g/l 

Jfc&»j££C*fL"tV^* *> 7 Al^^i: IT 0.01nolX2lQ*T,g*£Blft 
TtffCX 245°Ct lO^MUfftfe. acV^'50 £H«r5 275 0 CtT 
WLooKacEi*^ CTlfT 0. lTorr i:LTSe»C 275t), 
O.lTorr -eS8&&£J&£ : fx o fc 0 # V xf 1/ V r U 7 9 V- h © IV # 
0.65dlg _ M3?Jiit-5^TCgtfcS^^ (AP) 4«lC^r. 
Sfc, Jif2©fif§-a-£T#?>nfc IV* 5 0.65dlg _, ©#yx^>yr 
U- h 

fcft&C&oT^y T'-fkLfeo £© PET W S? > f- v 7*«:fflV»-C#a4&tt© 
±ia^gl!fi-a-T#5»nft PET US?^f-y 7£fflV N t7 -f ;VA©SJg, 

7 * /uAofkSjgtt, WJ»*{btt*«ki;if2ktt*ffttLfc|g*Sr«3 c'^ 
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To 

ttitffitt*<*<, Ztl*&M UTft&Mfc PET tt TS, T0S*«t 

csm 3 ) 

NMPA oaf l/y^'j 3-/u»*«rJp*«cV^ i:W^tt,^flSW 1 fcH*© 
£|f£&fi^ BHETm£%%11 fco £ 0 BHET ft-MbES* t T, 7^5 -7 A 
r-bf-^T-b r*- 2.5g/l ©xf- U>^'J a-^il^^'Ji^r 
/^©i^^C^lX7/H-^Alf fctX 0.015molKi:, ±$© NMPA 
© 50g/l CD x U V ^ 'J n-jvitsii^cstii NMPA tu 
0.02»olXfc, »'Jf 50g/l fflxf ky/'j n-;v^$& 
iMC^ftXVf^Agfi: IX 0.01nolJMn*T,S*M5KT?&JEEK: 
T 245°CT 10»M«#Lfe. ifcVNT! 50 #M&1? t "C 2751C$T?#flbo 
oRj5S£©]£;fr£&* CTlfT 0. lTor'r i:LXS5>C 275X:> 0. lTorr X? 

3rr6*"cc»bfc**-**M cap) ^iinsto 

Sfc, xBOii^Cti&n'ft IV # 0. 65dlg-' c^> ^ «J xf Wt U7? 
U- r «SCtitf'? 7ftLfc 0 Z. © PET U^y^-y^SrMV^T^tt 

±IB»»fi^X?#&lXfc PET US?y*y -7*%^T7 4 /UA©»K, 0JR 
^^?t- ©M, fc&tf fc@Jfc-« l^y M:,tS7-f ^A©«|t*ff ofco 

"To 

ttHEfitt^ttKrff < . chWLXH^nfe pet b ts 

mmzmM ixnzntc pet » hs \z%=?%k>, •? l 

NHPAtDx^l/>^';3-/HS***fti1-5ftt>0K:, ±j^©^ (2 4) X? 
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mznz bpade (HLjzumxm m) a» «*o8^a±) © iog/i ©x 

f l/y/'J 3->M^iMC^tI BPADE i: LX 0.03mol%£,Mv 
:/*5/7 AE7.kfnti©50g/l ©x3=- vy a-^t^WctLt 

v^^i/^Agf ttx o.oimoix^jn itzz mmm 1 ti«ii§© 

lifts ft fT^BBET»64&**fc. -© BHET«^*C»tT, 7^5 
7-fe^;i/T-bh*-h© 2.5g/l ©x* U>^'j 3-/>»at%7l?U x7.r 
/^©KB^CS* LT7;V5 -^Aj^^-i: LT 0. 015mol%JUx. "C, ^fg# 
IMTSffCt 2450 T* 10 ^H«ff Lfc. <^Tr 50 #M£^LT 2750 
*-C»ffltooSJ6*©£E*Srft*CTifT 0. lTorr klt$5»C 2750, 
O.lTorr -CfiH^HJsS^frofco |'Jxf^f^H-F0 IV ^ 

o.65dig- 1 caia , r**"eK:iitfcs^isSH up) *«ic*t. 

Sfc, ±fi©fii^CTft6ftfc IV /6 s 0.65dlg-'©*°'J xf- 

1/- h rtftClotf-y TMbLfco i© PET -fltm^T&n 

±.mmMM&-cn*>ntz pet u&y*v -f*m^x7 * huk 

To 

ttflEffittCg^ iftfcttfflLTfc&nfc PET&TS 

Ltfbnfc pet a tos c^t&o, -7 4 ^©iMtefrfcttja*^ 

(JfclMfl 1 ) 

NMPA oxf l/y^'j 3-/Mg*4ill*.fcV*;: Ji^tt^HlfiW 1 fcBlfc© 
iftftftfirV'* BHETS£ftl&flfco £CE>BHETg£«K:*fLT, 7 ;i/ 5 — "7 A 
;i/7t h*-h© 2.5g/l ©xf- u> j/'J x*f- 
^4 3 ©^J5)c^C^tT7;V? x^AJI-f LT 0. 015moltt]£ T , 
BITtffCt 24507* 10£H«j*Lfc. #^T? 50 ^M*5 1 T 2750 
*T#J-fiLoogfS*0j£#&ffc* KTlfT 0. lTorr 275*0, 
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0. lTorr Tfilt&SJS; 4fJ fc . 180 &IIIRiI**froft#, IV # 
0. 65d 1 g' 1 * TfUii t * fc o 

NMPA ®xf l/V^U 3-^/«fft%JpA*:V>i &£lftld:,XiK0ll 1 fcBH*© 
«fls*?rV> BHET £ © BHET fi&«Jfc»UT, A 
7-b5 L ;UT-th*- i h© 2.5g/l (DXf 1/>?''J 3-/Vtt^#'Ji7f 
JV+©Mi:^U7;V5 xC/Alf i: LT O.OlSmolXiiB^II^ A)V h 
(II)ra*3ft*© 20g/l ®xfV>?''J 3-*8l4i^R:»tT3 A> 
hJK^i: LT 0. 005io 1KJ0 XT, M*H«T*EECT 245*C-e 10 fcffljf 

CTtfT 0. lTorr i: LlS^i: 275*C, 0. lTorr TMffi&KJ&*fT-?tz 0 
t;'Jxfl/yfV7? U- h© IVtf 0.65dlg- l C5Jg-r.££T*K:gLfcS 
^BSfffl (AP) SilCSt, 

$fc, ±SE©M£CT»&ftfc IVs6«0.85dlg- , ©# , Jx^UV7 i U7^ 
U- h SftftCftoTfy y-fbLfco d© PET l/SfV*-* 7£fflV^T#S 

fctt©«l£fce>ifR:iiUfr*fxofco HUfc^i fcJ:tf*2 est.. 
±!3^®iiS-irT#e>nfc pet vvyf-v -fZM^x-? < ;va©sh^ EUR 

1". 

jftjKSttC^T^O, :H4fIlT#f.nft PET © TS *5«t 
If HS fc)^Tftk±£<, »3?!ltt^L<iif*ttK:'btS7^VAl* 

±15 L fc &]g0l *5 <£ if fcbttfll ^e.«e.^4«i:-5K:, *l«fD#'Jx^ 

Hfc*»©fcfc»K 7^^ H B pftcin§i:}:tl^ 17 t 
fc © & fltecfcft fc t> © fc « H i$ SgHMMffi L fc 0 § 
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(##0J 1 ) 

^fP=&fTV^ BHETm^-t/^^feo 3 © BHET ft6fe CSt t X > =M7>f 

0.05mol%lD^T, M*HftT*ECT 245°C? 10fl>W«#bfc. &V>-e 
50 ftHJfcgLT 275t:*l?#S Lo-oKK*<5E**»« CTtf T 
0. lTorr i: LT$5iC 275°C, 0. lTorr XM&Kfo*tt -a fco tfVx^U 

>r i/7^ u- h© iv^o.esdig-'cpm-rss-ecstfcS^i^WKApy 

4«lCSto ^Mitjy + ^yt tttt, rUIR© Antimony (III) oxide 
(ALDRICH CHEMICAL ttSU M*9 9. 9 9 9%) Sr^fflbfco = Rfc7 
V^tVtt, 10g/l fcfti^Cxf UV^'^-K 1 5 

0 t3T?» 1 WfWW LT*#S*/t»**«!ffl tfc. 
Sfc, ilB©lt*CTll6ftft Iva»0.65dlg- , ©# , Jx^uy7 l W7^ 
U- h ItHC^Tfy^lfe, 3. © PET U 5> y Zf^m^X^U 

TEsS; (4 7) v yik&tyi (yyflsG-toA) ©-£/£ 



Sodium(0-ethyl 3. 5-di-tert-butyl-4-hydroxybenzylphosphonate) ('J V 




(47) 
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50X*ftfc* r 'J f 6.5g (84mniol» ^ * / 6. 1ml ©®£ 

f | t C diethyl (3, 5-di-£er^butyl-4-hydroxybenzyl)phosphonate 
(lrganoxl222 ■ + -f —-Jr 3 rt^ftSO) 5g (l4mmol). 

<J)t ^y-;vM6.imi *lnit,tt*#H«T 24Nfr B 1Jn^JfE ; &ff o.fco 
RJ6»^**ft# U ft 7.33g (70mmol) &in*, #rffl 

*m&%£Wi. «*bt Sodium(0-ethyl 

3.5-di-ierf-butyl-4-hydroxybenzylphosphonate) £ 3.4g (69%) #fc 0 
^ : 

g&/& : 294-302°C 

'H-NMR (DMS0-d6, 5 ): 1.078C3H. t. J=7Hz), 1.354 (18H. s), 2.7i"l(2H. d), 

3.724C2H. m, J=7Hz). 6.626(1H. s). 6.9665(2H, s) 

7t;fH?##T (* v a ft :Na 6.3696(6.56%). P 9. 18% (8. 84%) 

0-ethyl 3,5-di-ierf-butyl-4-hydroxybenzylphosphonic acid (')yfb-& 

4&A) 

HatijfT? 'J yQcttya C © Is (2.8mmol) OtKW 20ml Cllt 

i.5g ^jnxT i mrsmwLtzo sjtsa^ftc* 150ml #rai tfc« 

A £ 5 % > * ft > « * U *C 0-ethyl 
3,5-di^eri-butyl-4-hydroxybenzylphosphonie acid % 826mg (88%) % 

■ft/K : 126-127TC' 

'H-NMR (CDC1 3 , 5 ) : 1. 207(3H, t, J=7Hz), 1.436(18H, s), 3.013C2H. d). 
3.888(2H, m. J=7Hz.), 7.0*88(2H, s), 7. 679-8. 275 (IH. br) 
(I'Jx^f/H^J) 

f^7? y^l^C^tt 0.3mol%SD^,0.25Mpa©Sa£ET245 < Ct3t7X 
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©tfT. (2-tKD#i/xf^) 7-U7*U-r (BHET) iJcfctf:* U — 

7;i/U^AMJ^7tf^7th*-F® 2.5g/l ©if l/^^'Ja- 

0.0l5molXln*., ±&©U Wb£t>A© 10g/l ®xf b>/'J 
^I'Jx^r^tCDt^CtlT V Wfc&ftA £ LT 0.04molX$JDU 
M#H»T*fffcT 245°CT lO#H«#Lfco &V»T! 50 #ffl*g t T 
275 0 C^T#SLooSJ!S^©ff*^^^ CTtft 0. lTorr LlTZbC 
275T\ 0. ITorr tl»^RJS*ffofc. I'Jif-l/Vf 1/7? U — h © 
IV 0.65dlg- l Ciliai-**^K:||Lfe*^W (AP) ^^4f3^1- 0 

iEoii^xn^iifc iv a* o.esdig-' x^ w>r U7? 
±fe»ttfi&T!ft&;h.fc pet u^yf y -ftem^xy < )i<&<»M]&, 0 

(^WJ6) 

£1609 5 Lt^Lfc BHET LT> 7;H-7A r 

'J ^T-b^^T-b h *- h 0 2.5g/l 0xf Uy/'J n-;vg$^*'J i 
^f^ + CBIMC^tTT^^-^ABfi: It O.OlSmolXJD*., ±3* 

© »j y<b£#A© iog/i ©xf n-A'ftatftjj? x^t/u+pR 

J*^CS*LT V V\t&%k\L LX 0. 03mol«iD U S&C^n5") 
A07jcftiti©5Og/l ©x^ i/y^'J n-jUfim^CSbXv^^^ 
7Agf J;LX 0.0lmolXin*.-C* JMf*HftT*BECT 245°CC 10 5tFb1 
^ff Lfeo 50 ftmzmLZ 275t*TMLooSJC*©£E*« 

#»*C~RfT 0. ITorr fcLTS&C 275'C> 0. ITorr "CfilStefiJfcfcff ■» 

tz 0 i/^r V7? u - h© iv # o.65dig M cai3ii"a t 

fcfi£l$M (AP) **4C*t, 
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tt z> ±iB©s«i^f3x#p.nfc iv # o.65dig-'©tf d i^r 
u- v *<%m~%.^x?-v -fithtzo z. © pet vjyi-v ~7*m\^xmm 

±Ei§M&-t#£>nfc pet v^y^vf-k^x-v < ;uoIlv ®U 
(tt:«!«3) 

4lMj:nU;, 200 aiHUa_h*£ftff o fcdV IV O.OSdlg' 1 £T 
(#%#I2) 

fcB*C.LTfrJ«tfc BHET LT, iii:lt=Slfk 

i: IT 0.O5iolXlPitT,3fc*#H»T«ER:-C '245TCT? 10#P B 13t#Lfc o 

50 275*C£tJMLooRjB*©E:&*#*CTtf 
T 0. lTorr £: LT $ 5>H 275t\ 0. lTorr ^MA-KJCtff o fc 0 *U 
fl/yfV7? U- r © IV # 0.65dlg M K:5iJjiT6i: tfcfl/fcfi^H 
(AP) 1 C^To Hlftr^ft^fcltti, rUIR© Antimony (III) 
oxide. (ALDRICH CHEMICAL &SU ^9 9. 9 9 9%) Sr^JB tfc. 

{kr^f-* ^S* s ^i o g/ l tfeiiicif i/V^'^-^c 

1 5 Ot:-C»ll^MaittT*«PS-»fc»*Srfi!ffiLfco Sfc, ±|B©fi 
H^-CTfc&nfc IV # 0.65dlg- l ©/-K'J if UVr U- h 

|,tfy TMfcLfco 3. © PET US?y**7&fflVv-c3ttottfcSi;gLfc, 
<e*%*4*«J:r/*5 C^-fo 

fttf'ji^fMfti^wetot, L-jM>TS#fi<tjfc«jef!fec« 
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Tffi:£ (4 8) tgShSVVMC^^i'^Al (yvfc^&B) 




(4 8) 



1. Magnesium bis(0-ethyl 
3,5-di-teri-butyl-4-hydroxybenzylphosphonate) ( 'J Wb£%B) 

§1 fi T S # T © Sodium(0-ethyl 
3,5-di-teri-butyl-4-hydroxybenzylphosphonate) (±j&©'J yit&tyi 
C) 500mg (1.4mmol) 4ml 6 *M%D 192mg 

(0.75mmol) Ul *«TUfc. 1 #t£B#i£5&> * 

gfc £ ft . L T Magnesium bis(0-ethyl 

3.5-di-ter£-butyl-4-hydroxybenzylphosphonate) % 359mg (74%) 

m& • >3oo t c 
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'H-NMR(DMS0-d6, <5 ) : 1.0820 (6H, t. J=7Hz). 1.3558(36H. s). 2.8338(4H, 
d), 3.8102C4H. m. J=7Hz), 6.6328(2H, s), 6.9917(4H. s) 

f;i/7? >*ttJ*#C#LT 0.3molMB*,0.25Mpa ©JnJET 245TICt* 
% C § * t & # h x 7 f MtKJS % 1 20 # M fj V^ x X f - ;Wfc¥ # 95% 
0k*7 (2-tKn + ^xf/V) xP7^U-h (BHET) £17* 'J xf^- 
(JUT, BHET«£fti:V^) fcfjfc. BHETiS^C^tt, 
7^5z^AT-bf/V7-fef*-h© 2.5g/l ©xf 3-/W»* 
fcjjfU x^r^^^J^KftbTT^S x? AgC^ i: IT 0.015mol%Ja 
U y-ft^*Bft»jS^CSttT 0.02mol%Ssln U a*»H»T 
fffCt 245'Ce 10 »Mitif tfc, ttV^T 50 £H*5LT 275t;*T# 
*SLooKl£;^®i£:t/£lfc* CTlf T O.lTorr fcLTS&C 275°C, 
0. lTorr •CS^^KJfS'Srff o fc e # V x f- U > r U 7 * 1/ - h ® IV 

o.BBdig-'caai-rss-eciitfcfi^H (ap> ^7c*t. 

Sfc, iEOil^CTft&ftft IV#0.65dlg-'®#y x*W/r U7? 
U- h ^SSCtotfv 7"itlf:. H © PET U S? V y 7*£/BV^li% 

_hE»»fi&TM&e>nfc pet y*ffl^t7 * ^a©srv hij& 

(tfci£0>J4) 

y >4k&yoB*tia%.t£^z£&ftte, %mm i tmmvmftz&^p et 

£S£Li9 i: Lfc 0 120 fl>Wtt±*#*fr-3 fctf, IV 0. 65dlg"' ^ "C 
(#^#J 3 ) 

$tt0l7 i:BI#©^r8cC J: BHET ft^-fttSJLT, MJ&tb 
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*>m*tlZ 0.05nolXHn*.T» **#HftT*ffiCT 2451CT 10 £H 
*V>t 50 #MfcgbT 275°Cf TWLoofi{6*©E*4 
CTtf T 0. lTorr fcltS5>C 275tU 0. lTorr t«IS^S«=Srfx -a 
tc 0 IV # 0.65dlg" I K:3U5fe-rS*T?K:i?L 

fcfi£-B#M (AP) t*7CSt. HtftTyftyfclTHl, TUBS© 
Antimony (III) oxide (ALDRICH CHEMICAL it 8k l£f 9 9. 9 9 9%) 
^^fflLfco HlltJyftXi, mmtffal Og/1 tftSAHxf 
t/y^'J =i-^C 1 5 0 1 ttMffft Ltg#Jtfe^4i« t 

fc 0 *fc, ±IH0fi«^K:T#&nfc IV # O.65dlg-'0^'Ji^l-yr W 
7? U-h*«8tEftoTf-y7flsLfco £® PET V'J > * y 7*£/HV^ 

O.65dlg- 1 H^SST0fili#^P B 1^M< > ftoTfi£«tt#ffi< , #5>n 
ftT^^y Soffit 3^ »£ffitttt*V>#, MoJikAft^ 

cd mm *m w % z t » "c t ft w 

A i*g r v 7 * ;n& k x * v y # y u - ;v * e> ci o fMfc t it t*7> 

LT, 7;V5 X7 A7tf^7t 2.5g/l xf l^V^'J 

0. 0l4molS«Jn^i> *V^T?±iB0 'J Wb&^c ft# y x* r /u+oM^c 
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*f LT 0.01>olXin*T\ *£ECX 245°C-C lOftUgStfttfco *V^50«- 
§gtl 275t*T?#fiL-3ofil6:*C!)£E*&.4Si* CTtf T O.lmmHg i: L 
tS5»CRIfi|B|ffiTJ S 9fc. i^nfc/^'Jv-© I.V 

tt0.53T?&ofc o 

Strontium bis(0-ethyl 
3,5-di-fert-butyl-4-hydroxybenzylphosphonate) (»jy(UlD) ©•& 

M U X* M W ~F ® Sodium (0-ethyl 
3, 5-di-reri-butyl-4-hydroxybenzylphosphonate) (±i&©l> yit&fy) 
C) lg(2.85mmol) ©7kM7.5ml CUHfe* h nyf^A 317mg (1. 5mmol) 

Strontium bis (0-ethyl. 

3.5-di-£ert-butyl-4-hydroxybenzylphosphonate) * 5l3mg (4896) #*:<,. 

1 H-NMR(DMS0-d6, 5 ):l.72(6H. t. J=7Hz). 1.36(36H. s) . 2.8K4H, d). 
3. 78 (4H, m. J=7Hz), 6.63 (2H. s), 6.94(4H. s) 

(^ijxxf;H^J) 

u >ft^ftc©a>b9c, ±JE©y wt^D^* 0 ';^? 1 ;^©^/^ 

Ctt t X 0. 02mol56iD Afc 3 £ &fl-»Hfl60J 8 £: P4fl©lif££fTo fc c #5> 

nfc^ 1 ; v-© iv « 0.57 xfe^fco 

Ofcifimo) 

Bar i um b i s (0-ethy 1 3, 5-d i - reri-bu ty 1 -4-hydroxybenzy 1 phosphonate) 
(VWfc£$E) ©£•/£ 

m. U "C & W T © Sodium(0-ethyl 
3, 5-di-rerr-butyl-4-hydroxybenzylphosphonate) (_Ljdi©V y{C&% 
C) lg (2.85mmol) ©2ki§$ 7.5ml CWA^A 392mg (1.5mmol) © 
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*S*5nl *mTLtzol B*MiI#«4FrffiM3fc,**,«*LT Barium 
bis(0-ethyl 3, 5-di-ter£-butyl-4-hydroxybenzylphosphonate) £ 508mg 
(45X) ntc 

'H-NMR(DMS0-d6, 6 ) :0. 88-1. 09(6H. br), 1.3K36H. s), 2. 69-3. 05(4H, 
br), 3.54-3.89(4H, br), 6.55(2H, s). 6. 87-7. 09(4H. br) 

£C*rUT: 0.02iiolXlPiLfc^ fc^tt'*afi«8 i:R«0l*f^«rff ofc„# 

e>nfc#y iv \t 0.55 -efcofe„ 

(ifc««5) 

y xt&mc *mm tfc* o fee t m^»**«i8 h*k ut 

x*x;v£S3-Lfeo H^tifcl.n-ffl IV « 0.33 -efeo fee 

% T * - £ "C*« C fi^Ste* 5 flit"*::*:* 1 *)**. 
1 1 ) 

TIBi£ (4 9) t*sn5 i ;>ft*«-( l >J'ft*«iF) 



1. Sodium [0-ethyl (l-naphtyl)methylphosphonate] CJ>tt|G) 
50ttm'(k^ r 'J «> A*»«E 6. 5g (84mmol) i: ^ ^ y - ;V 6. lnl 




(49) 
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flfc+C 0-Ethyl(l-naphtyl)methylphosphonate (±i£© NMPA) 5g (18mmol) 
(DA ?/-;>M6. lml fc2n*.,g*£H$rF 24t^ra1to^jim5rff -^fco 
RJ&ft* Rjeffi-g-Hlft^iP Lfrtf*e»ift&» 6.59g (63nool) fciP*, #TtB 

fat, ftilbT Sodium [0-e thy 1 (l-naphtyl)methylphosphonate] £3.8g 
(78X) #fc 0 

MA : 277-281 1: C#«0 

'H-NMR(DMS.0-d6. a):0.961(3H, t. J=7Hz). 3.223(2H, d), 3.589(2H, m), 
7.365-7.468C4H, m. J=7Hz). 7. 651-8. 314C3H. m) 
0-ethyl (l-naphtyl)methylphosphonic acid ( 'J y<k-&fy) F ) ©&J& 
iStlffT® Sodium [0-ethyl (l-naphtyl)methylphosphonate] (±i£© 
•JVMG) U (3.7mmol) 10ml l.9g *»*T 1 B# 

x:/%tftEE9*tT 0-ethyi (1-naphtyOmethylphosphonic acid £ 497mg 
(54%) #fc 0 

'H-NMRCCDClg, 5 ):l.085(3H. t. J=7Hz), 3.450(2H. d), 3.719(2H, m, 
7Hz) . 

7.369-7.532C4H. i). 7. 727-8. 043 (3H, m). 10.939(1H. s) 

f^7§ >*»J«^C*fLT 0.3molMJD;U0.25MPa ©flDjET 245tJCT* 
&3R0-R:S*L&a*&x:*?-/WfcEJ6* 120 »BffVM^ ^/Hb** 95% 
©tfT. (2-t Kn*->x*-/w) rV7^1/-h (BHET) 'J =f v- 

(UT, BHET»£4&i:V^) &#fc 0 r © BHETjR«C# UT, 
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7;U5-^Ah'J^7-b^;V7-th*-h© 2.5g/l ®xfV^*'j3- 
/H&ft* >j x 7, r /i'*© 1X7^5 — «> A R-f tLt 

0.015molMin*., ±7&<D } ) <D 10g/l 

fcjjf'J x^fHOl^CtLt 'J ><t&%Ft IT 0.03nolX$fiinU 
«*#H*T*ffiCT 245TCT? 10 #HHIf # Lfc 0 &^X 50 t X 

275°Cf-X#*!l Lo^)£igIfflPEl3*:i« CTlf X 0. lTorr ZLTZhK 
275t\ O.lTorr XSSI^SJS^fT^ fc D # U x f- 1/ > r U 7 9 V- Y © 
IV!6*0.65dlg- 1 C-aiai1-**T?K:lltfcfi:^NfM (AP) ^10i:*to 

*fc„±E0ll*CT#6Hft IV # 0. 65dlg" 1 x^ W 7 

? V-b^^^C^^T5 L >y7°'fbLfe 0 3. 0 PET U5*>f- y 7%/flV^T*J 
<»te&ill£Lfc. 0*3*^1 1 USt. 

±IB?§iS!S&-C#e>nfc PET Ui?>f-y 7°£fflVNT7 ^ ^A©il, @ 
JR^Wy b<Dftj&, It bV Is v M3 J: S 7 ;V A©M£fr o fc„ 

• (gffitt l 2 ) 

msm i tmmzLxffi&Ltz bhet m-g-^cfttx, tau^a h 

>; 7.7-t^;v7-b h *- h © 2.5g/i ©x?- i/ > ^ >; n— /ngfc&jj? y x 
xf;i' c t»0ija^c^lT7;i'5 x^Mf i: tx o:oi5noi%2n*, ±sfi 
©»; Wb£-$)F© I0g/l©x* 1/>^U n-^t^^'Jxxr^Ol 
bT 'J Wfc&f/Fh LX 0. 03moU^Jn L, S5>C*i7^*J'^ 
AE^Sftlfc© 50g/l Oxf UV^'J s-^fcJfcftRjfcfl-CSJLTv^*^ 
^Affi: LX O.OlmolKiO^X, tt*#H»T*ffiCT 245TIX 10 £M 
^#Lfc 0 »CVNX 50 #W&5bT 275t:3:T?#HBbooKfc*©ff;fr& 
»#CTtfT O.lTorr fcLTS&C 275^, 0. lTorr XfiH^^^^ff -> 
f Zo THUxf-uyr U7* U-h© IV # 0. 65dlg M CS03I1"* * TC* b 
fefi^M (AP) *«10.CSt. 

J:E©lt^Ctft6nfc IV*<0.65dlg- 1 ®#'Jxf-Uy7 l l/7 4' 
U- r *«ttC«£oT^» 7°{bLfc„ CI © PET U S? y 7°&fl3 ^Tift 
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JtK»M£"Cfte>ftfc PET l>~Jy*v 7*£JfJV>T7 A |s|JK 
<Vv h©f£j&, &&r^ciatt^i/y hm;?>7 -f ;u A ©SUSS:?! -p fc 0 

0fc««6) 

T£S£L J: 9 i: tfco 200 aiWJJJUtSG-fcffo fctf, IV ^ 0.65dlg- 1 ^ 
(##0J 4 ) 

$£09 1 1 fcRfcC UTfMfcLfc BHET 8^*C»lt, »«fclt=i 

IT 0.05molXJnitT, ^ffilTMCT 245TC7J 10 ftffiMWL 
fcotf^T 50 ^PbI&^LT 275tS?*MabooKJfc*0flE#&fc* CT 
W"E 0. lTorr £ tTS&C 275"C, 0. lTorr Tfilg'&EJfc&fTo fc 0 # 'J 
ifl/Vf 1/7? U- r © IV#0.65dlg-M;SJl1-5i;-e£gLfcfi£Bf 
M (AP) £311 OC^fo =mfb7>^*>i: fC»» rUlg© Antimony 
(III) oxide (ALDRICH CHEMICAL it®, MS 9 9. 9 9 9%) Sr^fflLfco 
HK-fkT^f-^ytt, ft** 1 **) 1 0 g/ 1 iifeiiHxf l/V^'J =»- 
Kl 5 0TC-C»l«HWil^L-CMS-&fc**S:ffifflLfc. ffc, ±15 

©M&ctfi&nfc iy**o.65dig" l ©# , ;xf-p>f U7? u- h£t 

ftC*o'Cf»'7'ftlfc„ 3 ©PET USJyf-y^fcffiV^tffcittftflneb 
fco Ofe«felf*l 1 Cwf. 

(»«»*) • 

<5 0.65dlg-' lI^5S-C©tf^W<, ftoTfi£gft#i«<, ft 
£»H JlkR AS L 0 ab £ V> tt^JB ®fr iL t T SS&fcT ^ ft: 
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(*«6«813) 

7 (2-fc Kn + i/ifM r U- h & cfc tf* V ^^-Ofi^-ftCS* 

U iiSJltTs z>)A7tf;V7t h h© 2. 5g/l ifVV 

ft O.OHmolXJn*., fc\^T±m(Di) yft&%G*7Si) ^Zt)V*0)Mi& 
#C*fLT O.OlmolXlQfcT, fEUT 245°CT* 10#WS#Lfco *V^"C 
50 ^4111 275*0 *-?#flL-3oSJ£*0JEE;fr*&* fcTWT 0. ImmHg 

IV tt 0.54-C^ofco 

(itmm 7 ) 

±E©H5I^J^<tO r tf:^^e> ^5>^^<t3 J/H-^Affc'&W 
(KM 14) 

0-ethyl 3, 5-di-ierHbutyl-4-hydroxybenzylphosphonate ©7;i/$-^ 

g ' fi "C & W T © Sodium (0-ethyl 
.3, 5-di-£erH3utyl-4-hydroxybenzylphosphonate) (±^©U yit-Br^O 
C) lg (2.8bbo1) 7.5ml C*|7*5=9A 9 Tkfaf; 364mg 

(0.97mmol) 5nl «Tlft, SttMatffc, #r£H%£3I^ * 
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$s, %fc®iLX 0-ethyl 3, 5-di-ieri-butyl-4-hydroxybenzylphosphonate 
© 7 ;i/ 5 - 7 A^^ 860mg fffco 

H/& : 183-192*C 

m#fi#t0^^^^^2 u v 9-7,7- y \s*mt- y * 

*)17 §y*nj&ftlZ%t IT O.3nolXin*.,O.25Mpa0inET Z45X;CT* 
£^*H;:g£L&#e>x;*r;Wfc£JSS;£ 120 ^HffV^x^^A'ft*** 95!« 
©tf* (2-t Hn*5/x*-/U) r U7* U- h (BHET) *3 J: »J =f"7- 
BHET.S^ffiiV^) ^ © BHET »#4fcC»LT, 

i^T^^SA**'; xxril' + (?)iMC^LT7;l'5 - 7 AfC^?- 
h LX 0.02iolX*JPU,***HftT*ffiCT 245°Ce 10£HiI#Lfco 
<fc^Tf 50 #K*5Ut: 275lC3:T?MLooKJ£*0EE#&&* CTtf 
T 0. lTorr UTS "&C 275t\ 0. lTorr Tffili-£KJE;%fT o fc 0 *° 'J x 
fl/yf V7 9 U - V © IV 0.85dlg- I -CPja-ra£"CCSLfcS& B *W 
(AP) 1 3 CttcT „ 

£fc,'±fB©fiSi'&CTf# IV # O.eSdlg -1 ©* 0 '; x-i-WrV? 

9 V- Y fcfltScCfcoTf-y /ffclfe. i© PET 1/5* Vf-y 7*'flY^Tgf 

Jb8B*»fi&'?W&*lfc PET l/S?>f-y 7&J1VNT7 -r ;VA©§gR> @ 
S^I/y h©ftJ55u fc&t/ClHlJfc^l/y r C J: S 7 4 ;i/A©»R&ff^ fc» 

(tb^^J 8 ) 

Ufll 4 fcH«©#»C J=oTfMJLfc BHET a*«C»LT, ifc&i: 
LTT/Kx^Ah'jXTtf^TtU-F© 2.5g/l ©xf- uy^U 
a-ZHtfttftM^CS* LT7;i/$ -7AI? i: L T 0. 02molMa A T, 2 
^#H^TtEEC-C 245°CT 10 aiHHWLfco &Vn"C 50 »M*»UT- 
275t:£T*#i'SLo-?£j5&&©H7j£&* CTtf T 0. lTorr i:LTS5>C 
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275TC; 0. lTorr T?fil6£KJS*1*o tz 0 200 »MJa±*«-*ffo tzi)K IV 

# o.esdig" 1 *t?5J3i t&*»ofc 0 

(##0J 5 ) 

$mm 1 4l:R*«!)JftCJ;otffjSLfe BHET «£4feESJ LT, ftk&£ 

t-tyW-TtLT 0.05mol%iinx.T, IffilTtffCt 245°CTf 10 ft 

CTlf T 0. ITorr tLTS?>E 275°C> 0. lTorr XMM&KJ&*ft^ 
fco #yxf-U>^U7^U-h© IV 0.65dlg _I C»Jp-r**"CtSL 
fcfi^-WrM (AP) ^13ll^t, = Rffc7 yi-* >£ ITS, TU^© 
Antimony (III) oxide (ALDRICH CHEMICAL &8L MI9 9. 9 9 9%) 
&te/BLfc, HBKb 7 o g/i t^^i^cxf 

fc 0 £fc> iE©IMCT#f.nfe IV^O.eSdlg-'O^'Jxf-l/^r u 
7? U- b &fifSjEfEoT*-y 7MbLfc„ Z O) PET k^f^^ffl^t 

.(ff*H6*) 

f 13-1 5 *^©7;M--)AMMI%fffl bfc 

H*«i«* j ^ffifl93a:tt'xj** o. 65dig _1 sifts zxomm&mm 

& lift C igft ft 1 0 i: ft 5 £ n ^ C , ft ail^® L ft <9 * 5 ft SI 
Pel* i: t X t> »MT# '> ft i; * . 

4»©W«*3ft» a - £ ttTS fcv\, 
(H*«B1 5) 
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0-Ethyl(l-naphtyl)methylphosphonate CJ/K-^AI (7;y§^B) 
©£$ 

MWeMWT® Sodium [0-ethyl (l-naphtyl)methylphosphonate] (± 
&0)>) Wfc£#)G) 500mg (1.8mmol) ©7k?g$ 10ml Cll/^U^Ag 
7jc» 236mg (0.63mmol) <D&®m 5ml £$Tb7i 0 1 ($^111$^ #rffi 

• * 5 ft , * ft * ^iiLT Sodium [0-ethyl 
(l-naphtyl)methylphosphonate]©7;i^ -V&M* 420mg 

^ft : 6fe«H* 
gft£ : >300°C 

9)\>7 3 y^iMCSlt 0.3nolMH*,0.25Mpa ©JkHT 2451C ET* 
££^Cg*L&;& s £>x;*xMt;£:J!S£ 120#IWfTV^*r>Wfc*# 95% 
©tf7 (2-tFo^->if;P) TU7?U-h (BHET) feit/t'^v- 
©S£#> BHET i: ) %1f fc 0 r © BHET «lMbC*fbT, 

lJfc©7^§*B*j|? , Jx7fA' + (5»^C»lT7^U'7Alf 
LT O.OlSiolXfttoL.M^BB^TISffiCT 245XJT* lO^ig^bfeo 
50 ^M*ll-Lt 275 < C£T#mtooRJ5E;&©ffi;ti£&* CTlf 
T 0. ITorr 275°C, 0. lTorr T**&&£-Kf5 £fJ o fc 0 jK M x 

^U>71/7^l^-h© IV*»0.65dlg _1 CSia|-rs* ■CCSLfefi^M 
(AP) £^ 1 6 fr^-To 

±fE©fiS&£-CT#5>ftfc IV 0.65dlg -1 0^° V x^ 

* U- h%«»fc«eoTf-y ^fttfc. -©PET b^>f-yySrfflV»T«f 

±EfSS&fi^t#5>Hfc PET US?>f-»^*fflV>T7 @ 
7^VA®i^tt, »^^<k14i:»7X14%ffMtfc^^%^i 6CSt. 
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(tfctfcfll 9 ) 

mmm 1 5 *oTte*Lfc bhet u^\zmlx. mmt 

LT7^5-?Ah'j7r'bf^7t h*-M5 2. 5g/l ©if VVJ"J 
3-/l/gffel^lI?tlt7;^ Ag? i: IT 0.0l5mol%ta^.T, 
IffHITSECX 245°CT 10#ra#l-fc o #^T* 50 ft®*mLZ 
275t3£TMLooSJ£N&©JE7j£&* £Tlf T 0. ITorr £U7:2e>£ 

275°c, o.novTxmm^Km^n^tz 0 zwftmx±.m&*ftr>tzi>K iv 

# 0. 65dlg-' * T*®M Ltafi* tz a 
(###J6) 

IMJl'5J:^ic!)Mi:J;^T^Lf; BHET m&%o\zMlZ, mmt 

f tyff £ LT 0.05mol«JDxT, ^m#HmT#BECT 245t;T 10 ft 
fflMWLttolk^X 50ftffl*mLT 275t:f T*#?a too^iS^^flE^^ 
i^CTtft 0. ITorr ZLTSbiZ 275t?, 0. ITorr T:SiSg&£j&E;£fr o 

fc 0 * 0, ;x^ i/>f V7? u- ^© iv# o. 65dig _1 cpj^-r^^-et^t 

(AP> 16i:*t. Hi^b7^^^E>i: LIS, rfrBfctf> 
Antimony (HO oxide (ALDRICH CHEMICAL fttSk ti&g. 9 9. 9 9 9%) 
&<£ffltfc 0 =m<t7>f-^yit, m&tfffil Og/1 t45J:?lii? 

7? U- h^^mizn^X^yfitltzo Z O) PET U S? V ? v 7°*% V>T 

m 6~l 8©<em^5>. *HW©7;M Aft£%fty££^ffl itz 

fet)©c^0s 7 <t fr^&GL\zm.nz>t£i)\z, m7 < )vj**-nmm itz 
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t» o b &fSL c«iifc *> © t fc z t mm£ , S8&p B i j&JHM t fc o & s v> « 

1 6) 

U jtt«E4: LT, 7A'U')A7tfA'7th*-h0 10g/l x* u:/^ 
>; 3-;Hf4;]? 1 Jx7f;^0il(^i:jftlT7^-')AlfJ: t 
T 0.03molMn*, ^Vn-CTIB^ (5 0) "C£Sn*fbaft* # V x 7 f 
+ 0ftJ»C*tU 0.05iolXlIlift,«ECT 245°CT' lO^Wifttbfc. 
fc^T? 50 ^%SU 275*C3;T#?-&LooKiC&<Z)ffi;fr&&* fcTlf T 
0. lmmHg 4:Lt$e>l3|WI^|iIffi-e 3^F^filS^KlS ; S:fTofc 0 #5>ftfc*° 
'J v-© IV » 0.55 "CJbofco 



(ttttWl 0) 

±I2j£ (5 0) -e**ii*fl:*-4bt«fflLa:j6»ofcl:i:tt^-i4*lt«i 
6 4:£< H*CLT#'J iXfMl^tfe.i^fc^'J v-© IV » 
0.37 X*$>^tz 0 

4ftf ffl -T 5 r 4: TTcfl C # [&| j.f 5 - t # fc *> s 0 
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,(*lfc«17) 

6 M4> C *f t T 0. 3mo 1 XJP A „ 0. 25Mpa © iOffiT C T * ft * *f E fl 
*L'fe* s 5>x^T/l'fl;SJiS& 120 £MfrVvxaf-/l/fca|S!6* 95X©tf * (2- 
t Kodri/x^;V) r U- h (BHET) lo&Xfjr U 3*v-©M&t> (W 

BHET«£*i:V^) £ © BHET S-frfcCSt t T, fi&M&i: 

LtT^^-^ATtf^yt h^-KD 2. 5g/l Oxf UV^'J3-;V 

0. 015mol?ifc> ±&©;£ (3 8) tlfShi V ^•*tJ*»C»Lt 
0.02mol%fc', Si'^^Ar*^ 50g/l ©xf-Uy^'j n - 

245tn? 10#MiI#Lfc.ifcV<>-T?50#W«:gL-C 275°C^T#^Loo^ 
&3&©ffi;fr*lfe* ETlf T 0. lTorr i:LT$5>C 275X\ 0. lTorr T?fi|g 

5JTCSLfci^M»6 1 #-T*&^fc„ 
(H*«18) 

* (3 8) •c^sn^v i/fc-frftofrtooc, ±$©5$ '(3 9) -ess 

ft* U yik&ty*WLJ&ftlzMLT 0.02mol«SD tfci fcU^-ttHJBW 1 

7 i:H$©J*ffc%fr ^fco ^Vxf 1/Vf U- h© IV # 0.65dlg" : 

(«0U9) 

* (3 8) -casnaV yfc£-4fe©*»toDK:> ±ifc©jS (4 0) "C** 
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(HM2 0) 

* (3 8) TJ*SftS 'J ^ft^ICi^^, _hxB©^ (4 1) T?«S 
ft* V >"fb^«*»JSjt^C*rtT 0.02«olX*lBLfe'i fcJa^-tt***!! 1 



82 



WO 02/068500 



PCT/JPOl/01331 



7 tmm®Wltt*ft?tzo *°l> xf - 1/ Vt 1 U7 9 V-YO) IV* 5 0.65dlg-' 

(£*0y 2 i ) 

* (3 8) T?aSft5'; Wfc£<fe®frfc>DC, ±$©3: (4 2) T^S 

7 £|3|«0jftfF**fTofco *'Jif U- IV* 5 0.65dliT l 

C«*"r6*T?C*bfcS*-l*IHItt75»'T?Jb-9fco 
(HM 2 2 ) 

* (3 8) tSStl^'J^iOi^Oll, ±$©5S (4 3) -e^£ 
n-S U ^ft^l&l^CStl 0.02molXiS2nL;fcC: fcJa#«£*09 1 
7 fcHfcOtftffcfcfTofco #'J x^ U>x 1^7 f U- YO) IV # 0.65dlg-' 

omm \ 1) 

£-&S*^iltT, 7JV§ A7-b^;W7-t h *- r © 2.5g/l 0if 

ft^tzo 7/V5--7A7-bf*7-bU-h tttf'J x*r * + 
SfLTT^U^AlffcLt 0. 015mol%Sn^fc o 1 8 0^UU1^% 
ft-otzibK /f'Jxf l/>f 1/7^ U- h© IVtt O.eSdtg-'CMJILfcfro 

. (#*«7> 

fi£i&IS£i: L*C, HiftTVf^ >®xf U>^'J 3-/1/ 4 in 

^J5)c^C^tT7>^ ; E>®^ tT 0.05mol!«Jn^fcoH^'fb7>^ : E^ 
fcttli, r&JR© Antimony (III) oxide (ALDRICH CHEMICAL ftgk *M£ 
9 9. 9 9 9%) Lfco =»ft7>^>l4, 10g/l 

•&fc»ifcfctelBLfco **')x^>yfV7n- h© IV 0.65dlg" 1 C?<J 



83 



WO 02/068500 



PCT/JPOl/01331 



^•Stt <t -5 C * 5 i i: -5 o 
(HJS0J2 3) 

»»fftB»E:0M&U MO. 1 4mmO«)t l J7 ^§10 8fltt5 

ttf«n^»&2 9 ottttiUS*, ■ftttcftotftip, *>r y l 

15 0tT?2. 12 7fSCi#tX4.7f->f-y>7, 1 0 87 ^7^> 

■c* o , % & nfc * ©*3M#tt \> ^ffllc^ts c »fl e. ran© fc v> 

(^M2 4) 

(#y x*r;i/©gfr&0!l) 

itusS©HM7 tlC#'J i^f/v©!^^ 8&&iHiiff©.&fc:i&gfc*© 
e> ft ilU H6hfcPETVi^fy^t*»fl, 

»Bli¥tB*E(ftl&U ?LS0. 1 4mm<D©*y 7 -f X * 1 0 8*1*1" 5 

jfe^p^*>e>2 9 or-etttHS-B-, ttftcft^-cfcip, *-f yy^a, 1 

7 2 0m/^??|tl^o 5ISttt, ^n-7-8 0t, ty h &£ 
15 0°CT*2. 12 7§El#U4 77 ! i/f7n, 1 087O^V 

*j©T*fcofc 0 
(HM2 5) 

iiia©§ys$i l 4 hpi c# 'jxxfwi^*, ft*$MB©Ae#5fc* 

©US?y##5,ft**"TJli9igU #6hftPETl/J>>f.y^*«**, 



84 



WO 02/068500 



PCT/JP01/01331 



gWffiai:«L, MO. 1 4mm®0)*>)7 A X & 1 0 8^#t?> 
I^^P^*^ 2 9 0°CTti:ffi$ti:, MKloXM, t^'jy^t, 1 
7 2 Om/»t§l^!^:o 3J£«S, f»n-5-80t, t^S« 
15 0°C"C2. 1270£l#LT47fi'fy^X < 1 087^7^> 

T * 0 , # & *i fc * © **#tt » CttMl" » C » f? & MJi© ^ 

fc©Tfcofc 0 
1 2 ) 

09© t» © c tb^t £ 3 t> © "C & ^> 

mmm 2 6) 

*JS0S5ClB«©a#"T?#&nfcPETVS?y^yy«: 1 6 on-cus? 
y^-»r*®*IS*ftS-»fc!l, iEiii^iTlflST, tti 6 0 
~17 0tTSM2 0 5t:Tiil^L, IV#0. 8 2dl/g©P 
ET%#ft, 

&V^T% ±15© (19) fccfctf (20) E*©*8cCJ:D, ft#J*»«J: 
i£# + Sa^#S:fifco *»«©M£ttftfettJ8bT#&ftfcPET* 

^T/s^Lfcj*^«fc*im#4'£/fcj&ft©'W xftajetfc^ ran. 

(HJg0J 2 7 ) 
(+fflJ*##©J*#«> 

5Hfi«7CE«OS^?l»6nftPET US*yf-y ?ft 1 6 CCTl^ 
y*y7*lii*|gfaMbS-a : fcft, *M«***T«**«-r\ »160 
~17 0t?SM2 05tTHil^L, IV#0. 82dl/g©P 



85 



WO 02/068500 



PCT/JPOl/01331 



&vm:\ ±is© (i 9) *>£zf (2 o) mm^miz & k>, 

£E#+S«#£f#fco *%W<D&M£Mm*QiJ% IxnbtitzPET 

'jyi-vzrmm^m^t^^tz^ mw.®®&&%xmm%mT, m\ 6 

0~17 0t:T^St2 0 5tT|fflML, IV#0. 82dl/g® 
PET£#fco 

fcV^, ±15© (19) fccfctf (2 0) tfil$©#&fr i K) . $#J5icM 
(*SSM2 9) 

HM2 6xnt>ntzmnm&itzyt-v) nzTfrizm^x (22) ©i¥ 

(£$£#0 13) 

#^^J 2 C EiO^ SUf ^ Tl^ L P E T U ^ > f 'V T^/BV^T, ^ 
2 6 i:^1i©^^5:ff -^X, I V#0. 8 2 d 1 /g©PET£#fc 0 
±IS© (19) &£tt (2 0) fBS^&KJ;^ ®ttl&MM£ 

mw^^m^ntzo n ^ntz^mutmw^^mtmmmiM^ 



86 



WO 02/068500 



PCT/JP01/01331 



(tb««914) 

St Ltf ^ LT 0. 0 0 1 5m o 1 % it S «fc "5 Cttffl t fc JSl^r 

&###I2 £:B«C!>fi6*fTV»PET 1/S^f»/*1IT, $ 5>CHM 
2 6 fcHfliCDJfcfttfrV* I V#0. 8 2 d 1 /g © P E T 
&V>TJ, ±E© (1 9) feitf (2 0) E*©**C iO, KttJfcJ&Si: 

3 0 ) 

(7 * /UACD»K^) 

XJfSfll 5Tll&nfcPETI/fyf y^41 35tt*l 0 I^KISt 

otlA5 2 0% HfM#t* s 8O°/o0v' U*fif4PETC»l;0. 
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